Bacterial and viral protein tyrosine phosphatases.
Unrestricted protein tyrosine phosphatase (PTPase) activity may play a role in pathogenesis. For instance, the virulence determinant gene, yopH, of Yersinia pseudotuberculosis encodes a PTPase. The phosphatase activity of the YopH protein is essential for the pathogenesis of Y. pseudotuberculosis. Yersinia pestis, the bacterium which causes the bubonic plague, also contains a gene closely related to yopH. The action of YopH on host proteins appears to break down signal transduction mechanisms in many cell types including those of the immune system. This may contribute to the ability of the bacterium to escape effective surveillance by the immune system. The vaccinia virus VH1 gene, like yopH in the Yersinia bacteria, encodes a protein phosphatase. The VH1 PTPase defines a new class of phosphatases capable of dephosphorylating both phosphoserine/threonine and tyrosine containing substrates. Proteins sharing sequence identity to this dual-specificity phosphatase have been identified from other viruses, yeast and man. Although a complete understanding of the function of these dual-specificity phosphatases is not presently available, they clearly play important roles in cell cycle regulation, growth control and mitogenic signaling mechanisms. The unique catalytic properties of the dual specificity phosphatases suggest that these catalysts constitute a distinct subfamily of phosphatases.